Biochemical and genetic analysis of a maltopentaose-producing amylase from an alkaliphilic gram-positive bacterium.
Two amylases have been purified from the culture fluid of an alkaliphilic bacterium. Amylase A-60 consists of a single type of polypeptide chain of 60 kDa and exhibits an alpha-amylase-type of starch cleavage. Amylase A-180 is approximately 180 kDa in size, represents the largest exoenzyme so far identified in prokaryotes and in the initial enzyme reaction cleaves starch exclusively to maltopentaose. A-60 and A-180 are immunologically unrelated enzymes. The structural gene for amylase A-180 has been cloned and its nucleotide sequence was determined. An open reading frame was identified for a putative protein of 182 kDa whose amino-terminal sequence, deduced from the nucleotide sequence, was identical in 23 out of 25 positions to that determined for the protein. The amino-terminus of the mature protein, at the gene level, is preceded by a sequence segment showing all the characteristics of a signal peptide from Gram-positive bacteria. Analysis of the deduced amino acid sequence revealed that the 70-kDa N-terminal part is similar to classical alpha-amylases. The C-terminal part contains three repeated sequence blocks of 99 amino acid residues each which are also present in two bacterial beta-amylases. It appears, therefore, that A-180 has arisen by gene fusion events.